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size distribution, a large specific surface area and a uniform composition, and useful as 
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(57) mm^^comm] 

se^-ttita^T-fco-r, HuE-3!k3K^(±, tie— JRsC 
(l) ; 

L i Mn i-x Ax O y ( 1 ) 

(it*, xte, 0-0. 2 5 O^aiftSrS"}-., y f3, 
1. 8 7 5 — 2. 2 SCO^m^m-tc Afci, B, M 
g, AK Si, Sc, T i , V. C r, Fe s Co, 
N i , C u , Z n , G a , Y , Z r , N b , Mo, R 
u, S n , Sb, La, Ce, P r , Nd, Hf, Ta 

^>^5&^r-fo»9, mifB-ft^te, nKmcnft-eh 

9, fTlEZUfctt^-rt, HKW^*«-C*I9, fuE-ifcfc 



^(T^^^ta, 1 — 1 0 0 n mT'fo 0 , fitTlE— ftffi 
^Jt^MfBii, 0. 1-1 Om 2 /gTfe^r^:^# 

%±m%fty r t J: 9 *5»*3SlEttOJ|a^#ta^^ 

(2) ; 

Mni-x Ax O y H (2) 
(xt^, xte, 0-0. 2 5<D^m%L&$tiT 0 yte, 
1. 8 7 5 — 2. 2 5(7)tIifWo A^, B, M 
g, A K Si, Sc, Ti, V, Cr, Fe, Co, 
Ni, Cu, Zn, Ga, Y, Zr, Nb, Mo, R 
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u , S n , Sb. La. C e , P r , Nd, Hf, Ta 

h (O X *? 9 , fflSE^^^TKKft^^^^/j^^Ssia^tfc 
*&j£fef^ B , M g , AK Si, Sc., T i , V , C 
r , F e , Co, Ni, C u , Z n , G a , Y , Z r , 
Nb, Mo, R u , Sn, Sb, La, Ce, Pr, N 
d, Hf, T a jyP b^fcSI^J: t>SMRS;l'l5'>>fc 
< £ fc 1 «<£>7E*£r, 1 gJB^KifcfU 0—1 

[ is * m 3 ] .^K^y^^ATK^ffi^^tksn^^ 

0. 0 5-10 ^t.V L T*fc5M*S 2 EtOft^ttffl 

[ti>i<ii 4 ] y ^ ^ ^ ^ v-*a?ffc;^ > 

= i/i-20/it^^*«2^(i3Ei 

[IS^JSS] iPftft&aiWaftflS. 10 0-2 1 5*C"C 
Xh^X, ft*lf 2, 3, 4Xli5CJ:^ie.tltei L 

[0 0 0 1 ] 
[0 0 0 2] 

yn>-, phs, awmK^^tt^stLT^s y 

i-m^fffloior^^ r fa, Mill 

j^, wjHBgpj, 'hmtm, ^mm^. ^sie^, 

TkHF**, *ffl*5t, /J\HIJM&* ; y-r-^/u- * 
:/ • if ■ -fey ^ y ^ * y-y--f ^7"^- • • i/*/^ 

(Journal oft he Ceramic So 
ciety of Japan) 101 1159 — 
1163M (1 9 9 3¥) (KTs i J £ 



0o ) ) KEtt^ixT^S X oiz. L i MOz (5=C*, 
Mfi, C r , Mn, N i , F e , Co XiavCibSo ) 
tS^^^-S^fe^fcoT, LiCoOz £P« 
let <9*3CJ-5Cffi«EE/J s K^O'e, jEffifSfl^at lt»; 

[0003] LiMnOz <OKfi*1fe£ U, 4$P?§¥5 
- 2 4 2 8 8 9^#Cit LizMnOa iMnO* 
f^/H'&LT^tt^^ftKt^^S, L i OH 

iMnooH ^m^M^ itwt^^ * xmrfz-r 6 
n 2 ^^^^Kss^^^spia^^^^ 5 ^ 

[0 0 0 4] yy^K^f-h (S 

olid State), 89 #, 53-63 H" (19 
9 6¥) L iOHiMnOOH$rL iOH^i 

*JT-C7KJRSJC-**5rttej:t), LiMnOz Sr#5* 
»3&sfE*£;ixT^5 e L/J^L^/Pib, C<D*ifer*fL f± 
3£^CDL i /Mntt^ 50t^U i OH*iB#JT"C/cC 

[0 0 0 5] ^?7 - 1 0 1 7 2 8^#tCfi, feS 
5 m mSXT&igL+frbl&y . BETJt^iffi^l 0m 2 

[0006] y ^^A^^-v-r^s^^iE^ 

co l i 5 9HKffi«SnT^5J; Affite^-T^,^ 
5o #te, ^ffl«»*e*5^Ttt, »*4r**-C#S*« 

[0 0 0 7] L^Lft^ib, ±i*^y ^^^-7V^f>1t 

[0 0 0 8] LiMnOz <Dm&Jjfe t ItM tS tlX 
^^fccoie, fi«Effii-<t-5 fcCD/J s fc5 0 Wx_fJx B>C'J*H«F 
ffr^BB^>« 7 3 6 9 1 8 A 1 ^fgtCfi, ffig 1 — 10 



(3) 



^2870741 -*§- 



0 /i in CO L i M n O? ^n&BI&cOjEtSW'i: L-T^J-ifiT 
*>5f^BH^5HT^-5o V V ^ K • *7— h • T-f * 
(Sol id State Ionics) 8 
9f (1 9 9 6) 1 2 7 — 1 3 7^' Id LiOHirM 
112 O3 0^t)4'«ttL iMn0 2 Sr*J?£i-SK 
*B^m^SttT*5 9 , *<£>T a b 1 e - 1 1 — 10 

^ m, ttmmn o . 51-0. 7 7 m 2 / g co t^iiB 

^SnTV^c M¥8 - 3 7 0 2 7#^«tCt*. L i 
OH£ 5 -MnOOHXfiL i OHirMnz Oa SrffigE 
LTL iMnOz SrSSSaSi-SaW^BB^^tuTt^So 

[0009] t^t*^ib. 5 

WcLiMnOz (i, Kitm^^S^Slt^fcO^ 
[0010] 

[J&W^WftL «t 9 ir-TSaaiffl] ±Ei^ 

[0011] 

K— iM&^f*, TIS-SS^ (1) ; 
LiMn i-x Ax O y ( 1 ) 

OS;*, xte, 0-0. 2 SfiOfi-aJSSr^-To yft 
1. 875 — 2. 25 oo*St£:^r*-t"o Ai£, B , M 
g, Al, Si. S c , Ti, V, C r , F e , Co, 
Ni, C u , Z 11 , G a , Y , Z r , Nb, Mo, R 
u , S n , S b , La, C e , P r , Nd, Hf, Ta 
RXfPb Vm$l&tiZ>'Pt£< i *> l«<Z>7t; 

9, ±ffi— feffi^-^spiSffi^Sii, 0. 
^-cO^i^^T-flti, 1~1 0 0 /z m-efc 9. ±E~#:& 

s 0 Mir, *&wi*. ±.mtii-m^m^^m f Kt 

[0012] ^m<Dn^ikm^it, ±e-®s; 
(1) t'S^ix^ y f}j*-?>tf^m&wtfcyBX 

5c ±Ex(£, 0-0. 2 5 <D^3ltfr-C£>£o ±Ey 
(i, 1. 8 7 5- 2. 2 5<0tift"C*)So y fiAjc* 



[0 0 13] #*W<^T-«»/*fttt. ±E-~J&5£ 
(1) C^Pt, x = 0 , y = 2l:ftSt5L iMnO 

^bi5t©t*)ott<):<, ±IE— (1) icte^ 
T, 0 < x ^ 0 . 25, ^o, 1. 8 7 5 ^y<2. 2 

5jcffiai-5*a*«r*ri-5 y 
[0014] .hE-fix^ ( 1 ) m&i^t , 0 < x ^ 0 . 

25,/j-o, 1, 8 7 5 ^y^2. 2 5(Cffi^t^ ( M 

B, Mg, A 1 , Si, Sc, T i , V, Cr, Fe, 
Co, Ni\ Cu, Z 11 , Ga, Y, Zr, Nb,M 
o, Ru, Sn, Sb, La, Ce, Pr, N d , H 
f , T a RlfP bfrbte&m& <9StRSn5'>ft< i: <b 

[0015] ±E— i&5£ ( 1 ) (C*3V^T , 0 < x ^ 0 . 
2 5, ^o, 1. 8 7 5^y^2. 2 5 {Cfg^i-£*l/& 

L iMno.9 C00.1 O2 , L i Mno.95 V0.05 O 
2.05 , L i Mn 0.98 V0.02 O2.02 , L i Mno.85 F e 
0.15 O2 , L i Mno.95 N i 0.05 O2 , L i Mno.97 T 

i 0. 03 02.0)5 , L i MnO.97 C U0.03 0 1.985 , L i 

M11 0.98 Sbo.02 O2.02 , L iMno.90 Bo. 10 O2 , L 
i Mno.95 Mgo.os 0 1.975 , L i Mno.80 F e 0.20 O 
2 , LiMno.99 Tao.01 O2 *Srf IfSI 

[0016] ±iey f-^A^vxf>***{b»©itefi« 

itii, f4*fi"C*>!9. ^cDX||[H]tfT/^-^(i, J CP 
DS (Joint Committee Powder 
Di f fraction Standards) # — 
K<£>N o . 3 5-7 4 9 tcESfc £ ;ft-T L i Mn O2 

[0 0 17] _LE— #c«H=-tfs 

0. i-5/zm-cs>5. ^a**, rnK«j«-a«tj 

(DiEm^nt {.xm^itm^s ftmm&&<, 

0. 2 — 3jum~Cfc3 0 

[0 0 18] ^^^^tt^^iii, _LE-**i^^ 
*^ Lt4^±E-^^*S^C Wt'fc "J , ±E 
"^S^-^^S^l^. 1-100/imtfc^ ±15 
0. 1 -1 0m 2 /g-C*>5o 



(4) 
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Am< -hser^ffi^-ospjsa^s^, i o o /.< m 

yuix/i^/j:5^^i:IE^-fe^ 0 u— £: Buffi U 

£L<(3:, l-3 0/imt'ib5. _hfEX ft^OJtSffi 
mtK 0. lm 2 /g*It'fe5i:, J£3effiaW s 'h$-r- 

i\ ilE-ftffi^^JiSffiffi^, 10m 2 /gSrigx.5 
±ieiaH(*(5S^$n5 D #*L<teO. l-5m 2 /g 

[0019] ^W(om+mRf&&)&, ±m-m$.^<D 

[0 0 2 0] **M(w*3l^-Ctt. ^^v-7K^b^>^>- 

[0 0 2 1 ] Tlclg^^fflSn^ilE^-^^TKKfb^^ 
ur/jr 5r*3K J f-^¥*9ft J f-S*^ l-^i oo/im-cfc 

ST1E— JftSC (2) ; 
Mni-x Ax Oy H (2) 
(xt*, xli. 0-0. 2 5 c0^T3SSBcSr«i"o yf*, 
1. 8 7 5 — 2. 2 5<0*rai»Sr*-t" 0 A(i, B, M 
g, AK Si. S c , T i , V, C r , F e , Co, 
Ni, Ctu Zn, Ga. Y, Zr, Nb, Mo. R 
u, Sn, Sb. La, Ce, Pr, Nd, Hf, Ta 

*Sra-r 0 ) ±te-S£*e (2) ^ais, b, 

Mg , Al, Si, Sc, Ti, V N Cr, Fe, C 
o, Ni, Cu, Zn, Ga, Y, Zr, Nb, Mo, 
R u x Sn, Sb, La, Ce, P r , Nd, Hf, T 
a £l^P bJ^bfcSffifJ: ^iitRS t h 1 M<0 

Ttm*. i gj^m-wu o-i/3 g im 



-So 

[0022] ::t^it5t^r>'*ilk7>^>i 

ri2 03 • H 2 OO^t^Ji^o IP^>, **^7kmt'? 

-ti:5ii{b-7>^> (m 112 o 3 ) fc— 

S^k^>-*>-^*BSi-S 0 < x ^ 0. 2 5^J^i)[flS 
T'*>5o Jsffi— (2) T*{*, **i/fcmk^>$^ 

[0 0 2 3] iis^^v-zK^b^v^vti, ffl 

*g>fb^^^V, «t»^V^>-*^2fflfiC0^ 
>#>£^i-£fb^&T^# y ■C^fPUfctOSr-S 

±fE^^7kg^b^V7?v<7> 
m&fr&k Ltl^CPSSJMn^\ #Jx.l3:\ JbK2 
{ffi<^>#Wb^^<^*S?i£, Xf3\ 2ffi^^>^><k 

^T*#5 0 m^o^^v-Tk^b^^ytr^^^ffl-t- 

[0 0 2 4] ^0J^Kit^ffi^^5^r^, iffi^-^v' 
TkiMls^v^vSr-bETKiMby f 1 ^ A7k»«f 

it3 0 ±i£7X^{by 7X»s*t , (^y ^i? 

sct36s-c#«^b**, JkmtyrtJ*. mt 

I*, _LK7K?§ffi*-r*y ^^A^^-^tTklt-Y^^i:*:*. 
t^T&S-fb^**7k(-»»LTHMUfcfc^ 

[0025] ±u**^7km^^jf><Dftmm*<Dm 
mtm^m^^ti^^. mis* o. 

^, J;&«F4U<(±, 0. 1 -S^Av/LT-fc^o 
[0 0 2 6] JifE/K^by ^ L ^A7K^ffii:±fe^-^>'7K 

^0iRt5: ^^r*#5coT', (TK^by^^A) / 
y^^A) / o**^*»{b-^>#» =1/1-20 

/ (^^r^TK^b^^^^) =1/1-1 0/1 T'fo 
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• [0027] ^woKS^rffii-fet^rri, ±SS/kS^fb 

[0 0 2 8] ^^^^*-ffi{Cio^Tli. JbE#»?K 
iC, B, Mg, A 1 . Si, Sc, T i , V, C 

r , F e , Co, Ni, C u , Zn. G a , Y , Z r . 
Nb, Mo, R u , S n , S b , La, Ce, Pr, N 
d, Hf, TaMP b/j^*-5«¥<t "9««$ixS^* 

t), ±E— (i) (cjsi^T, 0 < x ^ 0. 2 5Kffi 

±Efb-£*<f coiETcfR^JSH 1 i: ^¥ntr*f L X , _hR^c 

[0 0 2 9] ^P^^M^&fC^^Ti^:, ±sZftWtWi 
Mtr^KS-Y^-^Sr^-t- 3 r t 5 ±E# 

fb^-hy^, zKg^b^y^ *$Hbx>^e-^A^; 

*r*(f Sr kt>*XgZ> 0 
[0 0 3 0] *«W(r*3^TH, ±15&^«tfflfiS;«3tt, 

10 0-2 15t^&^LV\ 10 0t*atfc5i, 

sfir^^ai-ss-ctcftBtwsrSL, 2 1 stasia 

»*L<*1 1 0 0-2 0 0TCei)5o Mifiit^lO 
U ±IE*»tk*KO»lli*^iJ-r5^R^*>5o ±EJ0 
t^tBtfc^ ±E*PSR4Q ! 31tt % #*ffl«r«#L* 
[0 0 3 1] *«W^JH3t*-ffi^*>^Tfl ±fE*Pff^ 



5-tt>T*#s e ±ffi$£*o?adEfi, 3K^«afiKift<7>Ba 

[0 0 3 2] ^SICfSCT, <£»»<0^«(^(£ 

# e> n 5 m^m&f&m <o ^ f bs * 2 ( - n 5 r t a* -c 

t*—fr£ti1t&ffl%*x*ft or J;i\ ±E«ia^(w ± 
[0 0 3 3] *«Mco«5e*jS6tt, tt^tt«J«»*«i£ 

[0034] *«w<o»ffi*ffi{£±9. »rii^*&--efc 

^^LT^S^tt^XJfcffi^^spJ^tt^®^ 1-10 
O/im-efcSlffi-JKa (2) "CSSixSt^SrJjRWi: 

[0 0 3 5] ±EX^S4^Kil ±E*fi J F«ttefi)E 
»fc»*»^<— ^ hi: LTttfflSlx-Bo ±E*«*ti LT 

n y ^^7A^^>'-*^^^v^-c>^b^fb ; §r^r s 

t«tv\ ±E3|«*J03SJDa(iW^l8S$ix*v^ s x ii 

i , 9»*L<ii, 2-3 0li%tfc5. 
[0 0 3 6] ±E«»»i: LTii»(C|SSSn-f , #lx. 

^y yyik*r=-i) ^y^^i^v, ^y^neu- 

i/y-^a tfl^^-^^ftS^ft: (EPD 



(6) 



31287074 1 



v K^^^tf t -tih&m&x~h 2 aw 

3££;ft,:feV^ if^^M^-^h^, 1-5 os 

-So 

[0 0 3 7 ] _hlE"7 >f7-t LTti, y^^^W^^r 

* mail ^ ±5 ^ t { t ^ ( k sr e ^ s <c i ^*r*#t«- "C *>n 
fi»(cpfi^$n-f , #'J^f*\ ^y/Dt^y, #\y^ 
i/>*<d*i/7^ v^Tjfy ; 

RB^Six^v^jS, ii^^ iffifiH*^--;* h«K 0-30 
[0 0 3 8] *?891<7>y ^^^-^m^fc*^ 
mfftKftfflSjtxTi^a tOT'fcixtfWt-IS^Sixi*, <#] 

[0 0 3 9] *3g^co y^^M ft««if*, jE® 

swat, i^(cE«o-*^^MLr^a 

(i, 0. l-5jum*C^^ ±E~&^^^¥%t&^S 
(i N 1-1 JtSffiffili, 0. 1 — 10 

[0040] *^0j^y 01*. 

te\ /-F^Vay, «**IS, 3-K^7t^ 
[0 0 4 1 ] 

immmi uT^mmM%mtfx*&w&m^is<®. 

[0 0 4 2] .HJfiflil 1 
O-JfeJe^O^JK^Sfi, 2 M mT&ofc 0 ±E^* 

^TkKfk-^v'^vo. 5e/w;.zk®Hby f^i oe/u 

Ltifco :^)^7 y I— ^irttiA^, in 
mvmmsL\ o or, *Dfta^sii#ra 9 6f$raTvKsa&a 



[0 0 4 3] iE^PlSe^SXLKiEJtSffifflfi, TE 
Affile J; !>aiJ^L*: e 

te&mm^mm. (jsm-84of, b *«^tts9) 

^SSfSfflflSiaSB (Monosorb, Quontach 
r omelil) ^ffl^tSKLy: 0 
[0 04 4] H160i| 2 
-rlsjf^k =i^/U hSr^/Hi^O. 9:0. 1 (DVc^X 

**i/Mgfcfc-*lsf}> (Mno.90 Coo.io OOH) 

i£*Btft;y i o^/u^^u ^<Dm&m\^* 
h ^ y^tta*. apfRftiiaai* i 2 o t\ jDfR^ai 

mm<ns<$—^x&%^t?jmmtsixtz. Q mmmi tm 
^(om^n v\ 2 tc^Lfco 
[0 04 5] mmm 3 

"^^^fVirttSr^e/Ht-CO. 8:0. 2<Dktmxm&ls 
ykmit^^tf^ (Mno.eo Feo.ao OOH) Sr#7c. # 

-^fcttai*, ipnaaaja* i sot ^^0^12 
t»fco sie»Ta, *^y-£$iii^ *i5feu, 100 

[0 0 4 6] ^fipj4 
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'^'^JJl/ t^y^" s^&'^^ltXO. 9 5:0. 0 5<£>fcfc 
X\ ^**Jf v'*Bfeit-^> , ^> (Mno.95 N i 0.05 OOH) 

U 1 0 0°CT;«^-ti:^f, # 6*1 X*IIII*t 

A* t i*n*tf>^ * - >-c *> 5 r t ^ffits £ titio Mmm i 

[0 0 4 7] mMM 5 

■^^^/^ir^^-i^^ASr^yWitT-O. 9 8:0. 0 2 <D 

^^^lYMi^^fi^ (Mno.98 V0.02 OOH) 

tf ^^fc^^^7Kg^b^^^>-^-*feT-^*^L/c* 
5 0 /i m-efoofc 0 ±E^*v7kBtfb^>'#>'5^/WC 
&*£;tHIx.£*S: 1 L h Ltz 0 Z0)X7l)— h ■? 

2 4b#^-ctk^^L7c 0 iie^a^a^M*** 1 1- 

&k*btio R/£**T«\ *7 y-&S*iS, zkifcU 10 
SrWffiLfctr^, y^*A^#^*^IMb*£IH« 

[0 0 4 8] 3l3fe^J 6 

*!60y 4 -c» htitiy^^^ ^tf^m&mmm^ 1 

T\ 15 or, i OB#Pfl«:S;Sp|»*tTofc 0 ±E«ia<^ 

^»*-C, X*EIW^^->t»l3EUfci:C5, y^ 
A > # > BK b ft [W] H <D j * $ — v T* & & z £ 2* ffiS 

[0 0 4 9] Hife#'J 7 

T\ 4 5 Or., 1 S^PflKaiPfjaSrtTofco ±Efcl<7) 

A^>^>^^{b»^P^^^°^ — VT'fo^Z t ASJft 



[0 0 5 0] JgfiS#!| 8 

ooh) *»fce %bniz***sjkmt-*>js>\%, - 
fb^>7y> 3^e/nc7kS£ffc;y 6 ^yi^^u z 
oor, nm^mmr^4mmx^MmLtc 0 ±tmm 

^»a*tt«r*l KSi«>fc 0 KJS»T»* 

ili, zk*u i o o < C-e«;«3itfc«, #e>ixfc» 

^xmniif^^^— ^sraa^Lfci: y^^A^> 

# ^a-&BH b«3 i: IWJUcd^ £ ti 
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